REFRACTION OF LIGHT 
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Refraction of light 

fi><il k.b °i*^ W l 4*!^ ^fS ' S TKFT O'Hicil i 'oilc«il < p ^PH '^'STfaJW AB ‘ ! W 

miw?ra R«>**®®i pq^b 1^© IWw>im ** 1 * 1 ^© i cm\ *iw c^ too bc 

cw §\ ^©t c^p Pfcro i »£ft c^ 5 | 

^©5ik'oiic Q il<p 3Pu <w 'srrqjprer c^ 5 R)^ 'fqt^ 'srf^rjw R>W©lc<i 2dc<i*l <wc°i ^ 'srftjwi Rc^i^t®! 
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fSar *>.:> 4 vis 'oimPo'o *jPu, pc afeyo *ftr ^ apa, P f^jp© pq ^ ^ 1 

/ABN (s$ i /.NBC C<$ slR>*i5i c !‘ r ^E®T I 

ftftg strict ^?rm c^t ^*m *iR«tfwu w5 1 

(cw ^15) 'srf^rjw (cw ziR)^ ^r ^f*tj #©®rt^ f^s ^ ^r<fK i > r 1 

'Rv|21vo>biw ’ s rtw ^ ’srf^rrcsr adR^ ^c®r (f m ^Pu^®^ 

tjbi c ^ 5 ^ 1 4 wesi r > i 1 


<P«I Gft : ^ 4 fS '<pMwh 44 fD 9r% o 7 rN 3 ^*13 <U«lu <Plc &51 <P° 1 , 9 1 I ^ 


of^ <7 f^© 4^rcs; 1 *srK®mr sulcus to ^ ^d> 1 o f^x criw *Pu ^ 

csifp <4ft ^i°i<p 1 'srr^rrcsr 3R>^ ^ (fSar b.v) wr ^®r*^ stf^© ^Pu^it ^ c^ 5 ^ 1 
3 f^s #U^rf^ <#o ^st o f criw O' O 

^R)R®<1 1 c^ O R*^ O r R^c^s Sci tiic^ic^ ^c®i 1 
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'aiNal ^PBpJPIJ Bid : M*IH IBiS : &.8) 4 AB ^Ptfas sPli, BC 3%^® stPli 

NBN, B PQ ^ §3sJ ’arf&Fo 'S|R*p*l i ZABN 
(& aiH'®** C^W i AN BC <& C^M r ^c*! I 

<w 'sim^ -JBrr ^ sif&wi pfm« 

^3fl?n 3fewf C^M '»iH'o»i ’Tsrt^llf^ 5 
^n, 'stfK 'siW55? cw i ??rc®r sif^w (^*t r 
f^pt^^TI C'NTC’KS/i, Ij, i 3 ^T*l^ C^IW? 

dRi-'ia'-l <rtl«>t»t r/, r 3 5,'sjli‘i ■wi, SW ~ = 

sin T"] 

_ iBJi _ = ^ g^sf^a -srt^ 

sin n sin r 3 ^ ^ 

mm « Sfawt 'STttTOT 2^1% 

mm ^ria t*m i mm cw ab, bc m> nbn owft cm * ^tm 

<m(8c$(m\ 7 mmm ziR>>hH ^5 c^wn 

: mtf&s *tf%, d^o^Pti Rr^ ftsswra 

l 



16af : fc.8 


R'Slfl ^<PC8?I^I R!W> ’ S IKR '^lc a ll < P C*fWj *lftl 

w»M* <4?J *\y\\*> *ml I 

4$ <%&!% ^3TQ ^ I 




i88 


*M<R«sW 


Refractive index 

4<PWh»l fttfKS ^t*TR ^CTOft R(>W> 4<P'STTCre 'SJtTOl Kjlvo^vo^f 

sin i ^ „ 

^ift *n*l^ i c<m r ^ voiwi — <?r 35 ^r^nt ^ ^ 4 

*szh r ^ 

SmTT ^TOIS ftifa 'sflTOra' 2jR>^«-j|'eq> | 4 z$ r| ter 2W*f ^ I 

^Ic°iI<psiRi ^ <2 'STTCre b 'srtTOl sft^f a 'STtTOra '>ilc v ic. , *p b 'STtTOJS ^IcHPp^ 

(fSiZI &.£) 



r| ^ vbhRc<w ^sfK teH C^H 'sflTOra Steffi 6 ^ <qhRc<w 'oi**psifS tef*t 
C^f ^TOI^ ^ttF’CT' I 


i jpi 3l tR c 5 ^ 5 v »iIc q iI^ ^f*li c^lwl 'srf^jw <?w ^H' 'sriqTt^ c*r sJter^tlw ^ vslc<p ^ 

wv % 'stTtort *bpt site^cfi^p (fgar *.*) 1 ^ift z> ^titot tott silfyjo ^ 

^sc<3, Z? 'sj'fajc^*; *I?R 2lte^ c tW r|/, = I ^c^wr r| ^ <jI*jRc<p f^ 1 Tl C^*\ \&HRc<p 'srtW 
<?Fft ^ I CW Z> 'STtTOJW ®I?R 3 fewlt®F r\t I 

^lt®1l<wRl ^ift b HT«0*T <FK*F a TTtTOT 2fc^*t ^ WWWI TOlt^te SM^Wd 
(*.*■ ter) C5 sir *rftr, &4 af^s irf^MK ctm = r « c?H - / Z> 

^TtTOM ^IWW a ^ItTORT ^TOlf^ tffcwINs* ^ «T *.* q^lwl 


_ sm r _ 1 

b^a ~ sin i ~ sin i /sin r 


J_ 

a^b 


( 9 . 2 ) 
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2d(vb^l<qH |'eq»c<P 'o|lc®lls i? ll^lc<JJ'Q £W*t <^1 '^HTT , 

a ’ 5 n*UW ^tt®Tl3 C^\ 
a ^ b = Z)' 5 lT«UI 5 I' 5 |lJS|M(?Pf ^ 


«llc»ll<l C^t 

°^ b = &' 5 mnw' 5 rrc?n?j<?!'f 1 


C*T C^f“t <?$ 'sjt^TR C^Pt < 4 ^ vole's ^Ic®il 5 i C3? \ I m C*T 'srftjtaj*! zlRj^^HI'etp 

, 5it*rR voices v oiic«ii^ c^t wPi i 


*ttPlf^ b.b : ^ -pftPrcs® <?m 30° stfewt <?m 19° ^t. 




sm / 
s/w r 


_sinj_ 
aV[w ~ sin r 


^m 30 = _ 05 _ = i 538 
sin\9 0.325 


^S?T : 2jf'S J 1*Hl'«P 1 .538 


OTSUT^t^, 

<?m i = 30° 
Sll%5BHCTsW r= 19° 

*11% 

a^lw — ? 


HlRRxp SitaaH ^Ic^c**! 1 "HlPui ^l's?i5Hi'0<p 1.33 wi ■ p fft^ ^ilc v ic ,s P ^1^ Sltv© s i*i c t'l^ s ^o ? 




w'Hfl 


a^lw 


1 

1.33 


0.75 


OTQTTf^rf^, 

^1^5 ^llc'lc^ HlRfl adlwsHNss*, a r \w = 1-33 
*itf^r ^ilc’ic^ ^1^ ajfo*i5HI'*p, w r\ a = ? 


® : 0.75 


3 *tf *5 C^TC « ff'W^fKslf^sH 
Critical angle and total internal reflection 
tflRi '5IWR CStW 'S|IC«lM>slR| *PR ^l®Rst Sjiwj'i ^3 ^5*R JSRsjvs #llfi> 

'sfi&n ctm «n?re tjcsi <$& *mr, wt 'srm*? cstm <ror afewt cm ^ i 

5. *jR, AB wil ^16 ^1^ RfajMS Rwi ^5®1 I ^16 Hl*UH <iRt. ^,h<p| ^Tt*TR I < p|tDS ^It*)T P 

R^ e*tw Pg jjpti ^ c^R'i ab Rcs^t wra g R^ mR*® ^ <ti^7rr«ric5f aRjjs 

QRSJX [f&3f : iflt^'3n^<?m(ZPgjV') 4?T<maffcwt<m(ZArgP)^^l 










■®vS : fc.V 


^irfsr a>t5TO*i ^tPr ^ ?iw ^iPTOisj ^i?w5p*0 to* to, 

ft&*5 * ^R*t ^5, ^tiSW TO. fas* TO. TOGIS ifafl *flTO ^ TOP I TO Qtt? CT 
toa toct w* ’sjiw c*gp *mr toot m*\ ^s top i ^ cm 

csre «ttwi ^ *0 WH*Ri CTOH <*wfi> TO*® 0 * ^tf*s CTORf c^w ^ c^tW *nHl&a 

« TOTO ^ ’q'OJ~'©3H | ^ ^wiH TO53 Wk*il zdl^R*^ CW TO iffeff: b>], TO^ 

TOST ^SlfS^I TO I 

i ®TOTCtf «TO GJlW % ‘PW TO TOTOFT TOW TOtf TOJ 0fC<t TOw 

*i*»t f&^firp toe*. i ttc* to c*r apssis *TO toi ut i ‘»rt36^w ^nn ^Uhi vidkp, i 

xvKWih <rl$.<(l« ^Nk*i$l* w"^ 

Optical fibre 

*rtfl><wh <j»Sto frTO tot to to snPtero 

TOF Rwt TOT I <4$ *PI$<IW3 

TOrfa dR^ttHteP 1 .7 1 <p^iww rMs to 

4jR*WM1C*W (1,5) TOrf* 4^fl> WtTO OTTO t TO I 
TFt^tBW ‘ilTOlOT'® ^JJ </pM ’qHl^'O ^fcTO aPt 

vfcTOra 1 &«gjTOTO w^ww afa*rt*Aa to 

CTO <TOJ Sft^fTO t^RUl TO*T I 

TOt at 'HMc.'ll *l«Hto TOOTS ^1c*li<p TO f%TO ffaa £ffW C<PlcH1 ifa*** aj5t$ iliMI ata 
(f§3T fe*&) I TO*[^ arftan *H$ataC^ ^IP’ll^ *^®T ^C*l I 

*qwc<N to^ cEW^Rwot w i ft+jw ajw i 

croat «i% TO*«ftfl o^i *ifM ; wu5 ^ •top ”5^81 

o*?M^n ^ ^ TOTt^ ^ te ^roit *tifcs 

TOnfas w w c^ to ^ TOif^5 top G?»tt Tjm i •*$ ^wic^piPi tor 

’iStS'o i ‘ip&tw «iiwt^ ijjwf ftsta spp^t fet cwtTO i 








)>S\ r 


wv ^at ^sr-u «rctf 

t<$&* *f<TWC* SNCT sfiPIft ^^5 ^fh5&5 ^GJ Pto -qs I 3tU *000 (Sftwfi 'WF2CT 
liTW^t tiT^f& *Pl$^ICsW ^ %=& WR W Rfa I ^ PW 

*tf i *p£Wuw ■q&ilci CTWlCTW S gb^wM i i0^S p i xiftwjw, I 


h.fc OT^WPf 


Lenses and their classification 

^5f6(?tt% ^^ m%trO c^rt 'srtwre cw rot i 

OT*T rs : <w Rt cw « ott Rt ^RlSt 

<m\ 

cw : ot c*k>is *r«ow ^ tw st^ww ew rot i 

fre®l C®TC*RT , qMl^'o ROT dl^wds RR t^fe R«RR 

RRR ^R^IlSt R^CR ROT &5R t»T*1C<? CWQ ROT [faff : fc.*oR*]l 



^RW OTR : CR OTc*t4 ^iwt <£JR*> 2d|"'&'8M 3PRR *& ^5tOT* ^SR OTR ROT I OTOT 
rPu*F* RtRfa5 rot sifawfo Wte » '*m w# rr rot w otrzr w# ewe rot 
[fSsr b.bo r] i 


h.^ OTT^i* 1 '© <K**lE^35tf 

Few definitions related to lens 

s OTOTR 4IR* tsj^fD PlfW» C^IMC^ R{?1 I SlC6J^ OTtROTRI C^P’JJC^ & ^C&R ^fipvsfej 

cr^ rot i *rt rSoii Cj 4R*, C 2 , ln ototr g|S r#^> 1 c^*sj 1 rPi ototw e<Pienl tc<?r6 ^ OTfllsi 
RT rot Rtf rr^ c^rg Mta rcr 1 

StRH^W jOTOTRT^OTI^^RIOTH ^ ^SCtftf W®T $fC W CTT*I RROT CTf >iiRCs5^l 1 1t«^T 

CT]^ c®rc^ 22 TOR 1 



2 i 

^4(1) Affi* 

sift ^en sjft^wc^ ^ (?^ ^*la ^jjr <#& w «iMf4'6 »i»il* , 'wjPraiM 

^ffej c*tc»rj pg #5 'airt^ ^ 

W& ?rf^[ /?5 <iR^ 'qH^ ^ Pg ^m*'B<JH , l I tiPl 5 ? OT*RT dl^-qvD 0/? 

sWH C 1 C 2 c c^r ^csut^, o c^ic*^ c < t y ij 1 
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1Sar:*.>* m 


cm xift ^ ^k^H? <?fh otto wxj TOf*^ swfr ^cto $ro w 

to 'filler Uft| 'qMfa'A *c*i flte *1 EH£h ^r ^ sj|^» ^r i 

sqm c*t*m : otto sqm to qui^n ^ ftqftqfl qfttty to sqm *tcto frsr ct 

R^ic'e PiPte xsq ($**i c°it*i5j c**wu ^qqf cq R?i C^PP v3 rf>^a ^c®i ^c*i X3J fa<r©*i c*ic!TO CFG5), 

c*j$ i^jpp sqm c^rom qc*i i ^«>^ *rx f&casr ot*hi sqm cvmm*! f i 

CVW»T TjjB^ : OTTO «lk*llN» OT^ Sqm wkh *#"5 C<?l<Pl*1 qOT I fc.>*$ ^X l&Cfl 

OF CftcTO OTq*m I /XlSt a jl5'd «Wl ^5 I 



$wott ^<v^t cm 

fen : i*.>\$ 


^5^ : Sqm C4l4k>tfl qqj 'fifaff OTTO SqH ^C^TO ^twi *l*q«lM ^ft 1 © *1^©*1C<? OTTO 

CTWq m I i* .> 8 qxlfcs ABCD qp** m l 



ffr® 1**>8 

croq qfti Hie mezm 'toflqft 

>. OTTO *i1OT<* C^S to *iMR>© slftl SRjtocH* TO wNtyfir TOiqtH (Bar 2*.>e^ « O 

PTOT SqH ^TTO TOl"'©*h qftl Sf%TOCTO TO SWH C^IfR XH? (®OT ^ IW) [faf ><? *tj qt 

sqm wi<pi*i OTq* w^t*. qtq qw (TOfe^i) [faq >eq) 



*ihi 4 R*h 


beo 


\5. ddPf W fed (^3®T <?OT) [f be <S] ddPf Cdd^spT ^R^ft (^<5^°1 <?OT) [f&3f 

be ^] ^ldR>'© df*( dR^scd*! dd ddM ^g*j ^Tt?T i 



t^3T ^.be 

C®CT d(4R«q 9|i^ 

LOLi 4d#^T(?mi FOF'ddHW, 0^fl^C^,Fd^(?P^I 

<^c<P G®fffS$ (??^ ^ era CdPt feft C<?l<PPl ^C^tq TJGJ dl^MM dPIt ^®Tt I 

P ^o PR #u gftM ssCTd ^ c®^ W to df^o wft da ddP? 

C*pPFPT F-4?J IWJ to PFPi Cd^s fefc 4a*f& aP& P0 <W ^It®1l4 0 

^IdRjv® ^Cd C^I'erlJjRr OPi dataa dR>JJva ^T I PPPi ^ 0P\ dftl dtpdd Pi top® I 

Pi fej cd^s $da p, Q\ •i^'dhi ^c*rt i Pigi pq ^a ato dRto i 4dtw og <p^a 

^ ^ Ogi dRfe^a^fffeai&.bfc) i 

L 



^ ca»wi dRto <3 1 ^<3, v5*n5l 'g R<iR^ $,c*jc^ i 

=r^<q>^)<q RR)jj ^da PRs <pca dR>R*a ^aP^®a; c^rtwt, S^ij RaR^, dfa^o at ^rtadca 
dtta i 

<*\T?<\*y> vS'Q®! C®1C*1*1 ddld WtolG’M R^W dlWI dRR**9 ^aP^a wNI 'G R<jf^® 3£d i 

<pN: \ 5 'g®i c^icaa C^FfaPT ‘jacaja atai a*^a ^a^lc^ia «t*ij ( 5tn *5ca* dR>R«q cadfa l 







^5® T PTC*T ’fc 

fof ^gWH^w, o* m& cton f sttM <? pw?t i ctoi?i?titot 
PQ gj*rH '©ic^ ®%r <n**qv»ic<i (fM ios) i Pg ^ gjfoR «q to i 


N 


fi><H t&.b^ 

p crop ^8^© 4^ *fti pp gj«rH tops to <?m r tore wfos tot 

SlR^Pl* *t?T PM TO iSHMulM aj|4»lfiv© ^ <7H gftM (TPt^m P ^ I P 

cro *na ufti po *twp f^r ctw ^tf^o to Gmtfb pon to srf^yo to i 4$ 

gjfvs>jM) #U ^HJ w^rlft <ic®i RPivs to *Tf I Rtc<p ^!f^?T ftc«i Pi Rr^ c^lre <jc«i 

tot to i Pi to§: tos p to? ^mi**><t gi%to i ^ Pj cflw s*th tort to Pigi ^ 

fclTOT Pigi TO Pg *l*M*fc* grf%to I tfft grf^to TOto, CTW era (E$ I 

NOI^VOQT! (^ ^%f V3|«q|*0<l, (7TM 'SUMWIS 2dR)R*<l *!&■? TO I 

C*T*T CD*ll-S1 to : ^ R*"^ 'PtTOT ^VGl ^ftgjfT <ITOT t£jf5c<P C 3 TtWf ^ 

e®T^^®r i M ci?tot ^<q'©°i i i 



'TOT C'lC^t : C?T*tl3 43*f& ^0®T OT TO I flHre 'llt^l ^ ? <3*?? 

to cw 3^®3> ^l^rotTOr *13 froflre giRjR^ M cTO 1 *tret^TOT OT*itw i 

c^lwl RiRRs c°i(.*ifl RiRRo ctort^tito? u 3ft c^lc^l «v*m>^ 3tre '©Itoi 

c*r v ®i<i'Hic r i g)t©R*q ^jRc ^c<i v Rc^i\® ^i51^«r csfre ''tirot 3i?r 

7 l_l 

v u~ f 

^ ’ 3 T§t^e € t 'SJt'T <1^1 Iwl^ C*^Ofl ^3®T c®ic^ *eMJ f ^ '5IH i Hl^ 5 1 ^©®T C°1C^1f] f ^ '5^H ^HN<P 
w ^ 'STH *Rl^ 5 ^Ic'© I (ViH v ^ ' 5 IH TOT glf^sR^fb ^l'AD<i ^ ^HN<p TOT 
2jR>R«qfD I 

ft^T : 

crora <W3T f^^ra 5 ^ 'q srtiRc^w Rey^iw gJ^H ^at ^ i 

V 

m = — ~ 
u 

u 4 <R v ^ ^im ftoTOTET 'STH w ^ ^?T ^©tTOT grf^tol^ C^TlWT TO I mm 

^Cfl^ps ^( 9 ] 3R)R^ ^| ^.C <\ I 










b.V ^5T®t 
Power of a lens 

*JC*1 <q»«ll S'qoi (fS^ JOV) I Sppfl^ (tffispT C^Pt <4^, R'SlfjfSfl (^PfaPT I <4*M 

^ *ftl OW SNH *R|^I<^IW <A7P\ ^MR>vo ^ ^ ^s 

^ tf*TH ftPp© ^ I 2PPI CPTC*^ (TO1 ^ C¥l<PPi (7TC*T<J ^ ^ 3£<J R’ifa (FTCFm 

cwm^ ^s®t wst w ^ <?i ^ <?m ^i^i^vo^t^i #ipjiw> w 
c#l <p 1 c^ R^k^o ■‘llw ^t ^wic'© *11 w i rn sw c^ic^m ^ R'sk 

C^Pt I C°1C®151 ■sp^ivol ^1 3J?T <?PPPPr^ C^Pt ^TOf C^Pt ^O 7 ! C^PPPPJ I 



flPl^J^P ^(vo^c*!^ % C#f 5>[5>C*J Pfac *1^ ^*P# <m^s ^ItC^ 


i tiic.'^wrs c^c^isi (3PfaPi ^f, ■*M'sl ^o c^Pl i 

*ivsflk'3|l»ifll <\°]v& *110“ c<pic*il ctg*!*! ^Rj^iIH ^T ^PllSI Wl 3“ ' 7 fi^Jj(. < ? 1 ¥Wt ^c®i I 


wst P 4"^ C^Pl^PT ■'j'Sl^)/’ 4?I ' 5 TC^T 4<pfb I P — f 


<W fiflfa C^T HiJvqRR* <^KRT OTOTf 1 ^Rlrtftr (Dioptre) TOT I ^ %*PJWt ^PTlfl 

<p|ci>*i C*I PfN liW^PfC^R I 


fa^?T swt : W ^ CTOTI C$W *10^ ^ | w ^HW, ^P^i 

^ W® ^!Ml<P#ll Sj^o^lw CT ^ 'fillip TOT pft ^t* ^IfeTI ^WK w 

®iw^/iP^ af^ (^pppicto ^vqw <RPapp qat ^r i w 'am*o« ^ , «5 fp i 

^P^ ay*^*^ j 'ai^pvsxj sdRjR^ 'Q C^Pt^PT ^ I 


^S®T (?Pt^PT ^Rt^ 5 c^C^5i c<p|^R ^ 4 ii^4 I 






Mlftfa^ WWA 4- o.l m^iwiw? 

*m\*<fa f p 


Wl 4 l »1 ^ 5 ,/ = + 0.1 m 
^T®t,P=? 

>. ^RrpiH^ (Eye-ball) :tfTWA c4lkc*w 'STWT 43 3W I 43 >IWM 

'Q R^CHsU ia TC?*f AlRA®l Wft 1 1 4ft 1 C&1W3 c4itcJW AOT 4^*bl RPW> 31*11*1 blsiftCA* **ilC5J I 


C^SA^A (Sclerotic) : 4ft ^5^ ftftJ frsft <*|Rk*IIW* <l$Md tffru 

Ao) I 4ft CFIWA AW I HH1 ST^BT AW ct>li? ?W | 

\s. *f% (Cornea) : 4ft curfew* TflAWA Wf I fl^WS 4 Wf ^ 4A^ AtSjAA f^| 

^®n 

8. (Choroid) : ej'OA^wd 1^5013 *ltW ^tWt ACBA 

4 A*ft Atre awf ^asact aw i 4 $ A*iwt 


’qiSJfo (Iris) : ft^ 5 ’itflw ff 1 Ym j r 

aw i ^ ft% ww* ftf%^ *mnA aa i 

otcwrt 'ao^tf^v* ^rrc»im -^isc?! i 

( 5 tWA Aft « ^I1?r» (Pupil) : qftftPB AftlAtW 4Aft <^ft ^ : 

ftjjAlt^l 4W* <5tW Tift At ^BTIA^f AW I 'SMtoWT wftw ^TWt CBtWA f&&U SWA TOT I 

F5^]m (Eye Lens) : C^Tc^ 'sifter c£i1© CRC^ -5+^crai Ta ^ I 4ft t*P* 

tAW H*ilc% fcsft I w PlAc^A Rt<wl A3F5T tj|awa ftTOT ss*^ta cbtoi CAft I c*nft 
^ftFrtft w* T|tw ftftAift TH^ift « ^rwrtJi ft’ttwft Afot ^fcAnwi aiwh 4 $ Titmft « 
ftMrwftttwta « stowa tfw ^ wwa Aftaflfc aa wr wwa <^m 

v il5 , <r^'i ^cb i ^caw At <plcs^ Rrft*i WA1A ^*ij b\ <,*iw*i wl^l^i <p*il*i sfwt^A 

AAI 

GffftAT (Retina) : ^C»IC*Ri C*1A^ T 8Plft^ ^PWftWSJ ftrow C*lftt% TOW 

'sil^W CSf&^T AW I 4ft TO « W*lA (rods & cones) AtW Afilt I 

^ \o«^c«i 1 A 1 W I wlblta ^IWt A®W ijl^o^^cvs 4 ^ 

$ww1 AW Tf^ftAA W^t I 

^il^Wh R®^l* « litfi^h ft^rfijy (Aqueous humour and vitreous humour) : ^Pfat « 
CTO TKJA'Sf trHa W AA^ ^ AIW 5 ^ ^Jt^lPT R&Hta AW I ^ft^t 'G 

WWA AATAo) tA|a W AAt(^ ATCA* ^olW* %flrtil*i AW I 
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C&tCTO SHwIeri : 'S'G <r l <»ll»iw WTOT <ll$(.S1 C<PlC*i1 <\^ flMc®! C°1C. v 1fJ f*l$W 

toto srffefrq *tfc© to i wcro Brw <# TOW *1% frsr «rofl> 
wit to i <#¥t tow w^it to w 4 ^f& w*ttw *aR>R^ wra to i 

<P^>C<P ^ C°1t*1fl Pm£ ^THt TO ^T W*T C*TO TJjCST *iI3mi WTOT TO TOW *lB*TO ^(voR«q TOTO ^RI 
^ifBw TOW ^T f^W TO^S ^ I i£]^T TO^T ^ *t% ^ ^<PV|lW fTO <? \CS Fit TOW 1%j[ 

WTO ^JTOR W*T TOTO TOfl© TO I 

CRCTO C^WI fS<P <TO^ xj'G-il *jc 5 1 <pPiiil, 'oijl^ih f^TO, W*T 'Q PoGJijh 1^$TO 4<Ki£i ^<pfS 

wwra TOr <ra i cyiw*r Tow wwt wt 3 R>R*q ^ wlbiifi ^*i?r *to 5 

tow Mw^ ^•^R> wtw ^to?it wi^ *n$ i TO?rt cRc^TOtwjRf^^jroj^ 
^ wfr i crws ot ^ <isf& ftcro «pr to *rar wr uc«t w*t to wr wro 
*iB<^ ^d? i wro *i 8 Mw wr W 4 ^n wwiwi ^ 4 *iiw« ^rt wr cro ^ 
c^ro ^ fro *tfo© to i wwiwr ^ wro *ri cRcro cro wro ^ 

R*rqH TO?T ^ "^TOtC^ CRCTO ^TORR "TO I 

^l* ’^rfwff ^Jro^r ^ : 'flUMitin tinPh-i fl^wn qfowol cro TO?fT wro *ift wwwt^w 
CRCTO TO PmS Bo TOT TO w TO> W^IT TO I Ito^ TOTO TOTO 4*R t*R*6T 

W^ItTORtl W -tlHVo^l ^ C&N fwt ^iRsO© WTOs TO 
^stW 5 ^ri> ¥fa^ ^WTO TO I »ql'olR<p CW TOT 'f^TW^ ' t J^ TO I 

CM CTO ^<? WRJPIUW I^W 5 CFtC^ 1^ f¥^TO I WWt ^ wflJPlUlCsW TO 
^l<P(.«n vslc^p W^IT TO *Tf I 

^TTOO wBt W WWT TOW W^IT TO ^stW 5 C&tWW TO I ^TOlfTO CyfWW 

^rt to i ^ c^N <s #^ wro to i 

>v||fil^4|fl| : cMc%r Tow (Wwt toj tow csfSro 5dB>R ^ 4^TO?n^f& 

W’^iro ^ i ^fDc^ cyiw^ (TO jiBw wqtit to ^i^w ^rBo wqto 0. 1 cro^ 

<TO 'oi^qR) ^Bvoc**<P CTO TO I ^lB^<Ph TO I 

Tjj 5 fi> CMTOfr^f^ft : CM Bo WTO^rtTOTCTOTOH < 5 >^$ WTO *\$ I ^Q 

sdc^j^fD cm ^rm ^rm wBro aR>R^ ^r w, vjp*^>*i<^ ^ ftg ^pf& sdR>Rc^ 

<#TOTO?n cm TOm ^rt ^ R^iw tot to i c^m to cm ^o 

TOC^© ^R<fl TO I ^rw <5^^<l ^TO C^ICTO Rf%^ TO^ftW^ ^RT ^R C^R ^R Bt^'Cl wBt 

^TO cRtiTOf^twPt cto i ^ cmBto^ wto ^ ftg sal4Rc«« $*iRto ^ q^w ^ 

<j^c<P '©fWl^lW W^ITTO^I 



<W*ffW3§M 


*<t<t 


Function of an eye 

■^c.<r cert^R CW^Md*! cfrltflw 'srf^tw (5 <p 4<pfS <p<& S'Q°i d*T WtW m - CT*T I ^wfi 
WT <p|c^fi RtFm C^NTW '©r'ij b\ c^ic^isi HtJR'&i <P5il5i STCW1^*T ^W I 



tear ^ ot OT^m^n tocs i era? r ?tito w crow *nro pg 4w# ^ i <i>$r&*i p R*^ cro* 

4Wsf& ^rat^fPU /7£, tfWM ^i^il^v=><qic°i CTO c°ic*ifl i? R^cvo ^Mt'o'o TOt I CTO Sf^raw 
^RFPi^ C«i®T I PCTO 5 ^ 4W 5 f&'TOTW 5 #lT PO TO CTOW qlMHWj WR*> TO C^I^Rr 
OPi <151 d^o TOT I RP\ OPi 2jf%^s wP# ^f&Pj R^Co R1«R> TOT I 4W1W £fWtW 'oic^ i§*lW 
Pigi *RI ^ftWT P\Q\ "TO PQ 4W Wl*®^ 'Q Wr stf^fro I 

mTW iffas tot ^T tot craw CsrfNt I «£|ffi WW * CTO (rods and cones) ^TCW w^c^dt 
^IdlW 5 ^Rc<ii f i^l Q i CTO 1 ^TT WtWT frsfw I C^fijWlW telW 1w*W WT ^tdf v 1\»(.®i ^st ^ 4W 5 

2fc*lW 5cw*il "TO "TO aiP'OG^ ^fpRT WlC^T ^ TOWT (Tit W*? (FTTO *Tt§ I 

tew cw caltenw teiw w*^w tete siftero *to& i 4$ ^ ^w »u *iPw** to wtw i 

C^f&WlW 9tf^o gjfcRwq te^TTO^ *lRvoc*<P51 %*tW ^felifl TOT TOWt <P^G<P (TTtWf dfr I 

b.bb c5ir^^'Q^iwaR>^ 

Defects of vision and their remedy 

*ltelR* craw ijf^w *tlaT 25 cm CTO 5 *lW Rp^s ^f<r, cm 25 cm cTO 5 

1 JW^jW WW CWCTOWt W 3 ^ C^tTOs ^ttW I wfw C^ldl cm 4^ *ttfflW WtWT dTOI <k^c<p 7 Tt 

*ttW ^slTOT C 3 !^ cm 4|JS^ff WC°T *IWT ^ I CFtC^f STEM'S ^ *JWCWW 4 ]^ C^Kf WlW I W^fT- 
i . 5?W (Short sight or Myopia) 

(Long sight or Hypermetropia) 






1>. '3le3l'»ie3 Cff^s 3t33lR s * i ^3 s IC53l§ff^3^l3> C33ffa 313 I 


4§ G3C*I3 f^35& f^J 25 cm 430 3*3 "33 l^®siK CFfc*l3 
R<pGR^ 25 cm lira's 33 ^c°l C3b1'0 JS?3 I 

: ^PK*1HC<M 33131^ c^5 C^\ 31 <5 \& 13 <F[C33 
<3*13513 ^ 3*C3 Cft3 ^ 'Bll^lffll wot C3S5 <?t£3 4$ 
<itf6cWC33fc.^(3*)ll 



njfel^r : 4C**K4 <\^ 

3Pn^ c&ic33 ctw afteififa ^ c3fN3 3i3t3 / 

RPi'o ^3 [f&3f «&.$A (3 s )] <?C°1 «T*p<]^ ^|3> C331 TTl?T 31 I 
4^; CFfc33 ^fei3 3f33ff® F ftf^p© ^3 ^ 4^ 
CFI3 F 43 C3f*1 *2^33 C^lCTl 3^ *13> 313 31 [f&31 

*.** (3)1 

2|f%^l3 : C&1C33 C3^T3 ^rf%3ltt W*F§\ C3CV? 31313 ©Mi 4^ 
^3 ^3 I ^R53 4 t$f& 3^*1133 35313 ^r3J 3^133* C33 
3ll>33t fwiG3 ^3^3 C®Pf 313^13 3531^3 f&3[ &.$A (3) I 




^©W5t 43*3131 (OTt 3W?3 Cra<3 C3lWt « <5f3l*©3 2lfef^3 *&3 3*C3 3£3 4 WG3 
CblC,33 C3^i3 3Nc*l 351335 c®n 3t T>*l3t Rc-ic^ '®T3^3 0*1*1 3J3313 3*3^ ^(.3 I 4^ (.“nc^lfSfl 3» a J'®i ^31 
C^Pt3 s 1^T ^3^ 433 3J3 3T ^3f^s 3^3^§3 2jf%f^*3 CF|E*l3 ^fi^C's 3^3 3*^3 [B 4 

(3)] I *3331 Wlf3 ^ 1 % 153 ^ <5(3^ 3W?3 SlIfeR^ OTWCT 3f^ ^3 I ^53R C3C33 

C*Fl35|3 1 J3^ (^"^33 ^(.3 I 

Myfi} : 4$ 4j^s CW ^C33 HfR5T C33OT 313 3*1133 W*l3 ^ CW© 313 3t I (^33 

<?TC33 C*Fl35l3 1 J33) C3^ C3^T^fl3, ^1%3lfit’^3^©l3*C3 C3^T C5TC3 4 33^13 ^f& C33t C33 [IB 4 b.^vs (^)] I 


^f&3 ^3: OTI CS1C33 313^3 Wf C3^ 
'0|lG B ll<P 3f*lJt^ <^33 (?TC3 3t^3f^o ^3 C^f&3l3 C3^C3 
/ Rr^C^o RPl^ "^3 [f&4 ("^)] I <pc°l 3^3^5 °3^ 

C33T 313 3T I [4^ C^33 R<Pi? 3C3 O 

9r$p& WT 313 31 25cm era ^335 C3f*t 1 ^®lt 4 < 5 W 
0 43 C0C3 R<pU<i'®| ^Tfe33 3^ ^3^ C33T 313 31 [[&4 

m I 




21(4^ : <sm 3 e3e33 ^5f1%3lSt 3*3^1 3SC3 31^0313 3^3 
4 ^fwi ^3 "33 I ^olt 4 ^3 [IB^ (*t)l ^PSIC'o 

C^I3 (^33 ^R)3lSl 353 ^ 1 31^0 33 I 4 WOT 33J33 5 
(?T3 %3TC3 ^3 (Ff3 313313 3531 33 I 




airfR*H ^ 

cm$ coca's ^jcn caiwt ^m!^<i aR>R*n afcn n*ca i cm r 

c^c^ifi ainw *Ri*ia» cm at '^aat Rc'W ■jpijvsi ^ft canam^^RR^^r 
at *qMR<p cRcaa R<pb R*^ N ^ ’^tftR^) ®t*p<k^5i R*<i ^fS^f ct>fcan R<pb R*^ O os ’lii <pga [fi>R 
*.*« m i 


Perceptions of coloured objects 

srtant c<plc«il a 7 ^? C^R a 7 ^? C^Ca 5 v= hIc°i1 <4ea 'aiMc'ifi CMea aC5 I ~ 5 \ Cm <P^<P ^lc°ll 
aRaR© aen a 7 ^ 4a*ft aRR*n caftaR ain a*ca i caffcnn a^a^ata* atca* amt ^ ^R 
^Rs>c*kp caaa a^en 1 ^Rsc*^ R^© Resineaa aa 'aiaat cat <3^c<p cnas© “ait i enfiRi caea* cn ar^ieat 

*jR©c*»<p RCTO ca^pTR ala a^5 'Q ca^a (rods and cones) I aem caaa^M a*f Wi#I 
(colour sensitive) I Ra ancin CasR %ta*f a^/Wi^la C^H, ala a*f C^H a^p 

a*f C^la I C^fail a*? a©t Rjf at wfb°l C^R 5 at Ca^t CW aasa Vfc<P aH Rilb ae*f nRa 

<PM I Cafb*iR ^ nR*^© ^ll ajRoc**? C£Ra -9W I a|Rs*i<p ^flaR fae*tn dfonR aRJCn ' J 1<P®1 

a*fc<p ^laiii <pc?i can i ^icnt ^riaat aRa a 7 ^ calkin isaaRi ait i 


'Slaw Slfvo^c*^ aJaAW 


Uses of refraction in our daily life 

^rfatcan cRca ^Ib ^sa caa ^nc^ i naa ^1^1 caacnt a 7 ^? caR ^©aa ^aicat ^ caca* 4ca cMean 
caa a^ aR^y© ^cn cafNa ^an aos i cafiJaia a^n ^^fg- ^©a ^ Wt aRR*n aia aRR an 
®fmr <p^c<p caac^s aft i ^^^wtcanca 5 caatn nacw ^fm a 5 ^ ^tcam af^ana i 
i ®fcac^n c^tca i c<p^ nac^r caca at ^flntn ^wnbi caca at i ^an ^Tb tjn 

asntn ^sraj ^t^t faf^ ^oR cm nmt ftsfn ^tat amln a# i ^taR aar iaca ^tcata? afti 
2j(vo^vs ^cn cRca aus ^tai a 7 ^ af^a^ica caac^ a^R^t <pcn i ^fb ■fja aRc^ ^ncaR 

afmaa anw a 5 ^ i 


^\m <pjicn5ii "to ^R ni^ic^pia "to ^R>^i RrRa a^ ascn caR, cbRc^piaRca^cna RrRa 
aac^ caR ^aa ac^R^ ^ncaR sif^ana aaca 5 ata^R aRt an i 

snatcaa ^cacaR aca atc^a ^ji^Rnia ^tca i Ratca R>^ aRa aR aiaca ^®tcaa awR ’iR>RR caat aR i 
aR cacas siaca ^tcat aifaa aar Rea ^ aac^a ac^r ^taf^ ^a i aac? aRaaeaa aa ^ftatcaa cRca 
cat^^atcai 





2jR>R**q <3 £Ft*R 

%wu : ■•uwmUBcvo ^s®t <m ^R? i 

^ornfr : 4*rf&^S®T(FI*n 

b . 4^f& 4^®T C^T •Tl'6 I 


vs. 4^fa c®nfSw» ^iRwsi c<p|c*il ^tT w^^-^lt^lHT, 'iMH ’ 

8 . CT'lfSc^* Vto)c*i <llc^ 'IVttl&Vbl “9W CF1C*1$I ^NT ^HTf 




£ ijF'Oa tffoR ^ TO I 


&. c^n?rr 


‘ ^Hc'er CISC's *tlW I 


H. 4©M ‘JCflfl 2d(vsR«q C'Tfllt®! toI TO I 


^yrTO : 

RR>^ ^*t® -y-ivsH f*rf?I <3 FW '>H^<PS c f 

SwIj : ^*t® yi'©*! *t§TOW CFl£*l3 31® ISR?v® TOT <3 FW 

®*twt : ^PlTO ^Rt^l 

<Hws TOT 

b. CsITO 'Ph»<P, , "Sit TOt, ^5 C<lHci5J 'Sf^T TO <iml*l <PCS *TT 45R 


*tf^rMTO i 4i>t$TO 


vs. R>R ^pH'srfD CT ^aIIm 'olc°il'olc , *q ^cv© <?(A (7T 

Mk^i 

8. 4TO 4^® c^RR5lfi c^ro <u<rIs <?(a c**^ ^csfi <pMc>era #w to i 4^ 

< jj«i>d»i I 

<t. ^§v»l^ ^t® -hR^M tos 1 »K i 

fc. ^ tojCTO ?®t® *t*fcTO ^JIVWI TO1§ (25cm 4S TO C#t ^) TO3 2KTOr% FW 
^ttftnTOreTOi 

H. fosj fofj ^fWtf ^1® *jj , iv©»l ^GTO '®ilc G nii> < il TO I 


^3%?lTO 


TO 


^ 1*1*1 iPl <? WJ *t® >Kwd •JJH'SH ^IlGHf ^ TO*It 

(M'BM TOT) 












^ S'ew [£<? (V) 'fft'Q 

b i 'srt^jwfi fe«sr ^rNT c^icil <^c<p ' s ikr c^ 5 ot^®t ^ c<pI^ ? 
^) ^Iww Rc<p \Sci 'oihc^ *0 Rc&fi ftc<p *ica <j!c^ N 

*1) ^) 

^itcrafSarc^ ^'Q i Q ^o - 

* i cw w? X 


*T) 90° 


*t) 180° 


V I ^Mvo*1 (^Mfi> ^ ^ vo|^c°1 ^ ? 

^5) ^ '0|\»J"\©5M *$) ^f 

*t) SlffeRtf ^) tffepR 

81 v5'0°1 CPlC 9 ! 2d(vsR*<1 V =N'»PC , 1*1 C^W] <1J<^© ^f*fl fSifl - 




3(4 WH 



*t. i 'Q ii 


^T. i, ii 'Q iii 


(? I ^ < p < p i 

^t?n^ 

*t) •Jpajvol 


*T) 'SUft 

^) R > t fl li'STfll>- , <n5l 


«t. ^R%2fif 

*i 'ppTsr c3f^ ^rSt "Pr^t ejf^r urt^p 

-2D *MVo1*i“1:J 

*0 ^t*t rt “pw 4<pfS <p^i ? 

*t) w i 

^) (-) <m «mifew W*t 




